Recently, in an attempt to identify patients at increased risk for developing septic shock, the sepsis syndrome was defined for a nonobstetrical population. The diagnosis of this preshock syndrome is based on criteria consisting of readily recognized and easily acquired clinical data which include several of" the more common manifestations of sepsis (Table 1 ). The objective of defining such a syndrome is to encourage earlier recognition of evolv-
he term sepsis refers to the presence of pyogenic or other pathogenic organisms and their toxins in tissues or in the blood. Shock is the inability, regardless of the underlying cause, of the circulatory system to maintain adequate cellular perfusion. Inadequate perfusion at the cellular level leads to membrane dysfunction, metabolic derangement, and finally cell death. The clinical definition of shock includes foremost hypotension [typically, a systolic blood pressure (BP) of <90 mmHg or a >40 mmHg decrement in baseline systolic BP] and can be accompanied by laboratory evidence of multiple organ injury. If inadequately treated, the patient will progress relentlessly, and ultimately irreversibly, to multiple-organ-system failure and death. When the shock syndrome occurs as a result of sepsis, it is by definition septic shock.
Recently, in an attempt to identify patients at increased risk for developing septic shock, the sepsis syndrome was defined for a nonobstetrical population. The diagnosis of this preshock syndrome is based on criteria consisting of readily recognized and easily acquired clinical data which include several of" the more common manifestations of sepsis (Table 1 ). The objective of defining such a syndrome is to encourage earlier recognition of evolv- 38 .5-85% after cesarean section. 2'3 In antepartum patients, the most common infection is asymptomatic bacteriuria, with an incidence estimated at 4-7%, of which 40% of untreated cases are likely to develop pyelonephritis. [4] [5] [6] Other infections, which are considerably less common but significant in aggregate, include chorioamnionitis, septic abortion, wound infection, and pneumonia.
Despite the clearly elevated risk for developing localized infection during pregnancy or the puerperium, the life-threatening consequences are comparatively rare. Bacteremia occurs in only 8-10% of these infected patients. [7] [8] [9] More importantly, of those involving bacteremia, only 4-12% will develop clinical septic shock. [7] [8] [9] This is in contrast to a general medicine service on which only about 5% of patients have or develop signs of localized sepsis. 10 Yet, among these, nearly twice as many as in the obstetrical population become bacteremic (20%), and a much higher proportion of bacteremic patients (approximately 50%) manifest shock. 10 An additional important distinction between obstetrical and general medical patients is that the obstetrical patient is 3 Mixed venous oxygen saturation levels may be increased despite relatively high cardiac output suggesting a significant contribution of blood flow maldistribution and possibly a metabolic block to oxygen and other substrate utilization at the cellular level. 31 The arterial blood gas confirms metabolic acidosis and, in cases of developing ARDS, demonstrates hypoxia of variable severity. 16, 21 In some cases the condition continues to deteriorate with progression to severe ARDS and/or multiple-organ-system failure. 10, 16 ARDS is a condition of noncardiogenic (or "capillary-leak") pulmonary edema. The diagnosis is made on the basis of progressive hypoxemia with characteristic diffuse pulmonary infiltrates on chest X-ray, decreased pulmonary compliance, and a normal pulmonary capillary wedge pressure (PCWP). 21 The term multiple-organ-system failure refers to the clinical detection of dysfunction in 2 or more organ systems, e.g., central nervous system, renal, respiratory, gastrointestinal, coagulation. 2 In patients dying of multiple organ failure, there is a characteristic sequence of pulmonary followed by hepatic and renal failure. Clinical outcomes are directly correlated with the number of organs failing. Reported mortality ranges from 50% with ARDS alone to 80-100% when 3 or more organs fail.
Secondary Septic Shock
Myocardial depression becomes a prominent feature of prolonged "late" phase shock as the patient slips into "secondary" shock. 11, 16, 25, 26 Widespread terminal vasodilatation and pooling of the effective circulatory volume also occur. The hemodynamic (Table  2) . 34'5 It is important that caretakers of critically ill pregnant women be cognizant of such data and apply them for guidance of therapeutic interventions.
Using experimental animals, investigators have studied septic shock in pregnant animals compared with nonpregnant controls. The preponderance of data indicates an increased susceptibility to the pathologic effects of endotoxin in several mammalian species at term. [6] [7] [8] Although the pathophysiologic basis for such observations remains speculative, it has been suggested on the basis of these results that gravidas be considered compromised hosts. Regarding the effect of endotoxin on the fetus, data in experimental animals are less clear. Sheep fetuses were shown in one study to tolerate endotoxin in doses 10-fold higher than those that would be lethal to their mothers. 8 The investigators hypothesized that the immature status of the fetus modified its vasoactive response, protecting it from lethal hypotension. In a separate study, the fetus of a pregnant baboon showed signs of rapid deterioration and asphyxia following maternal administration of endotoxin. 37 In this study, the fetal effects were attributed to maternal endotoxin-mediated hypotension and uterine hypercontractility, both of which contribute to hypoperfusion of the uteroplacental unit.
MANAGEMENT OF SEPTIC SHOCK
The principles of septic shock management in the pregnant or puerperal woman are similar to those in any septic patient. 27 The goal is to maximize tissue oxygen delivery. 10, 11, 16, 27 This is accomplished by establishing and maintaining optimal functional levels of 1) circulating fluid volume, 2) cardiac output, 3) blood oxygen carrying capacity, and 4) pulmonary gas exchange. Also 15 I,g/kg/min, e-receptor-mediated effects become dominant. Under these conditions, there is widespread peripheral vasoconstriction and reversal of the selective vasodilatory effects of lower-dose dopamine. 46 The physiologic results at high doses, all of which are countertherapeutic in septic shock patients, are diminished systemic perfusion as well as increased afterload and cardiac work. 44 Other sympathomimetic drugs that may be used in the setting of septic shock include dobutamine and norepinephrine. Dobutamine, due to its predominance of [3-1 and The diagnosis is usually made on the basis of progressive hypoxemia, diffuse infiltrates on the chest X-ray, and decreased pulmonary compliance despite a normal PCWP. It should be kept in mind that ARDS is not a disease entity but a unifying pulmonary complication of multiple varied critical disease processes. Therefore, therapy is supportive with the goal of maintaining ventilation and oxygenation. While the primary disease (the septic source) is treated and reverses, the secondary pulmonary injury will generally resolve. As with all types of respiratory failure unresponsive to noninvasive therapy, treatment is initiated with intubation followed by ventilation using high-fractional inspiratory concentrations of oxygen. Subsequently, an attempt is made to rapidly decrease inspired oxygen levels to nontoxic doses (generally thought to be <50%). An arterial sampling catheter is usually placed for serial blood gas monitoring to guide ventilator changes. Frequently, in cases of ARDS, achieving nontoxic inspired oxygen levels requires the employment of positive-end expiratory pressure (PEEP). 16, 21 The limiting factors with PEEP are related to barotrauma (including pneumothorax and alveolar overexpansion) and negative influences on cardiac output, both of which occur at higher PEEP 16, 21 pressures.
Identification of Septic Source and Antibiotic Initiation
Optimal therapy for the septic shock patient requires rapid and aggressive initiation of treatment directed at the underlying septic source. Thus, simultaneously with efforts to support cardiovascular and respiratory status of the patient, a careful investigation into the location and cause of the responsible infection needs to be performed. As quickly as possible, empiric antimicrobial therapy must then be started.
The diagnostic workup for a septic source is of crucial importance as its findings 1) guide antibiotic choice and 2) may uncover a locus requiring surgical intervention for definitive therapy. In obstetrics, the source is frequently but not always obvious. In every case, a thorough evaluation is essential beginning with a complete physical examination and proceeding with directed laboratory evaluation, culture of appropriate body fluids, and in most instances performance of selected imaging techniques. In virtually all cases, the minimal evaluation should include a chest X-ray and microbiologic evaluation of the blood, urine, sputum, and any wound (including the postpartum endometrium) which may be present. When the patient is still pregnant, an additional etiology that requires strong consideration is amnionitis. This is easily evaluated by amniocentesis which, in the absence of definitive evidence of an alternative source, must be performed. Some cases may require ultrasound, computed tomography, or magnetic resonance imaging of the abdomen and pelvis when the specific source remains elusive or the physical examination strongly suggests an abscess in one of these cavities.
After completion of the sepsis workup, empiric antibiotic therapy is initiated without delay. Based on the likely sources of infection in the obstetrical patient, antimicrobial therapy must target a broad spectrum of bacteria including aerobic and anaerobic (gram-positive and gram-negative) bacteria.
Most authors agree that combination parenteral therapy is most appropriate.
27'39'4 Although a variety of protocols have been suggested, a well-established regimen includes a penicillin at high dose, an aminoglycoside at the appropriate weight-adjusted dose, and an antianaerobic agent such as clindamycin or metronidazole. Because of the nephrotoxic risk of aminoglycoside therapy, it is essential that peak and trough levels be monitored and dosages adjusted accordingly with target levels of [6] [7] [8] [9] [10] 
